
WHAT IS CLAIMED IS : 

1 . Jo^computeiLS^ 
comprising the acts of: 

receiving first data representing a first video frame, th^ first data 
comprising a plurality of elements in a memory in the copafmter system, each 
element relating to a group of pixels; 

receiving second data representing a second video frame, the second data 
comprising a plurality of elements hj^h6memory in the computer system, each 
element relating to a group ofpi 

generating third^dtfta representing at least one video frame based upon 
information fronj4iie first and/or second data; and 

ng at least a portion of the generated third data by reducing visible 



cfjacent elements in the generated third data. 

2. The method of Claim 1, wherein the elements are macroblock quadrants 
having a plurality of rows and columns of pixels, each of the pixels having an 
associated intensity value. 

3. The method of Claim 2, wherein the filtering comprises the steps of: 

(i) selecting at least one pixel within a selected macroblock 
quadrant; 

(ii) determining the average of the pixel intensity of one or more 
proximately positioned pixels with respect to the at least one pixel; and 

(iii) associating the determined average pixel intensity with the at 
least one pixel. 

4. The method of Claim 3, additionally comprising the step of performing 
the steps (i), (ii), and (iii) with respect to each of the pixels within the selected 
macroblock quadrant except the bottom-most row of pixels and the right-most column 
of pixels. 

5. The method of Claim 4, wherein the proximately positioned pixels 
include two bordering pixels, the first bordering pixel being positioned above the at 
least one pixel, the second bordering pixel being positioned below the at least one pixel. 

6. The method of Claim 4, wherein the proximately positioned pixels 
include two bordering pixels, the first bordering pixel being positioned to the right of 
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the at least one pixel, the second bordering pixel being positioned to the left of the at 
least one pixeL 

7. The-method of Claim 2rftnther cdmprisingjHslteps~5fl 
determining a filtersgengtht-^Hd - 

selectiyetj^iltering pixels in each of the macroblock quadrants based 
upfiadfij^lter-sfrengfe • 

8. The method of Claim 7, wherein the filter strength is determined on a 
macroblock quadrant by macroblock quadrant basis, and wherein the filter strength is 
based at least in part on a motion vector that is associated with the respective 
macroblock quadrant. 

9. A-syst e m f o r - ge n er a tin g video frames , the sy ste m compris i ng ? 
means for receiving first video frame data in a memory irfthe computer 

system, the first video frame data comprising a plurality of elements, each 
element corresponding to a group of pixels, the first video frame data 
representing a first video frame; 

means for receiving second video^frame data in the memory in the 



computer system, the second videos frame data comprising a plurality of 
elements, each element corresponding to a group of pixels, the second video 
frame data representing a secpnd video frame; 

means for generating at least one intermediate video frame based upon 
information from th^/first video frame data and/or the second video frame data, 
the at least one/intermediate video frame representing at least one selected 




element ata^position intermediate to respective positions whereat the element is 
represented by the first video frame and the second video frame; and 

^/filter means for reducing visible discontinuity between at least two 
a djacent elem pnt<g * n at 1pa< j f °ne genei^ted4frtermf^ffl^ franre. 
\ yfo. The system of Claim)^ wherein each of the elements are macroblock 
quadrants having a plurality of rows and columns of pixels, each of the pixels having an 
associated intensity value. 
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The system of Clain^9fwherein the means for filtering includes: 

(i) means for selecting at least one pixel within a selected 
macroblock quadrant; 

(ii) means for determining the average of the pixel intensity of one or 
more proximately positioned pixels with respect to the at least one pixel; and 

(iii) means for associating the determined average pixel intensity with 
* the at least one pixel. ^TD 

^ yf. The system of Claim ^4, additionally comprising performing steps (i), 
(ii), and (iii) with respect to each of the pixels within the selected macroblock quadrant 
except the bottom-most row of pixels ^dthe right-most column of pixels. 

^1^3^ The system of Claim >f, wherein the proximately positioned pixels 
include two bordering pixels, the first bordering pixel being positioned above the at 
least one pixel, the second bordering pixel being positioned below the at least one pixel. 

$ sy(. The system of Claim ^i, wherein the proximately positioned pixels 
include two bordering pixels, the first bordering pixel being positioned to the right of 
the at least one pixel, the second bordering pixel being positioned to the left of the at 
least one pixel. 

r W V. 15. T he system lvFCIaimT^^ — 

qjl^ / means for determining^a-filteTstrer^ filtering act; and 



means foivselectively filtering pixels in the macroblock quadrants based 
strength, > ^ 





up 
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y\y{f The system of Claim yC wherein the filter strength is determined on a 
macroblock quadrant by macroblock quadrant basis, and wherein the filter strength is 
based at least in part on a motion vector that is associated with the macroblock 
quadrant. 

17. ArA4decLDi£sentation, comprising; 



30 



first frame data in a memorvinihe computer system, the first frame data 
representing a first videojrajne, the first frame data comprising a plurality of 
elements, each element-corresponding to a group of pixels; 

second^frSme data in the memory in the computer system, the second 
framedata representing a second video frame, the second frame data comprising 



framejd 
ffplural] 



plurality of elements, each element corresponding to a group of pixels; and 
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intermediate frame data representing an intermediate video frame 
between the first and second video frames, the intermediate frame data based 
upon information from the first and second frame data, the intermediate video 
frame representing at least one selected element at a position intermediate to 
respective positions whereat the selected element is represented by the first 
video frame and the second video frame, and wherein at least a portion of the 
intermediate video frame has been filtered to reduce visible discontinuities 
between elements. ol^Q 

The video presentation of Claim^TC wherein each of the elements is a 
10 macroblock quadrant having a plurality of rows and columns of pixels, each of the 
pixels having an associated intensity value. ^ ^ 

^ The video presentation of Claim wherein the intermediate video 

frame was filtered by a filtering process comprising the steps of: 

(i) selecting at least one pixel within a selected macroblock 
15 quadrant; 

(ii) determining the average of the pixel intensity of one or more 
proximately positioned pixels with respect to the at least one pixel; and 

(iii) associating the determined average pixel intensity with the at 
least one pixel. 

20 JzfC The video presentation of Clairn^f wherein the video presentation was 

additionally filtered by the steps (i), (ii), and (iii) with respect to each of the pixels 
within the selected macroblock quadrant except the bottom-most row of pixels and the 
right-most column of pixels. ^ ^ 

^ 0 The video presentation of Claim^9^ wherein the proximately positioned 

25 pixels include two bordering pixels, the first bordering pixel being positioned above the 
at least one pixel, the second bordering pixel being^ppsitioned below the at least one 
pixel. 0 

^ \ pd. The video presentation of Claim wherein the proximately positioned 
pixels include two bordering pixels, the first bordering pixel being positioned to the 
30 right of the at least one pixel, the second bordering pixel being positioned to the left of 
the at least one pixel. 
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A system for generating video frames, the system comprising: 
a processor; 
a memory; 

a decoder running on said processor, said decoder outputting to said 
memory first digital data representing a first film frame, said decoder outputting 
to said memory second digital data representing a second film frame; and 

a frame generator running on said processor, the frame generator 
inputting said first digital data and said second digital data, the frame generator 
outputting to said memory intermediate digital data representing an intermediate 
film frame based upon information within said first and second digital data, said 
intermediate digital data including identified groups of pixels, said frame 
generator reducing visible discontinuities near the perimeters of at least one of 
the groups of pixels included in said intermediate digital data. 
24. A pwgrani-starage^eviee— ^ 
perform the steps comprising: 

receiving first data representing a first video frame, die first data 
comprising a plurality of elements in a memory in the ccmqJuter system, each 
element relating to a group of pixels, the first data representing a first element at 
a first position in the first video frame; jS 

receiving second data representing a^econd video frame, the second data 
comprising a plurality of elements in#le memory in the computer system, each 
element relating to a group oLjJixels, the second data representing the first 
element at a second positioirm the second video frame; 

generating tWra data representing an intermediate video frame based 
upon informatiprffrom the first and/or second data, the third data representing 
the first el#fient at a position intermediate to the first and second positions; and 
^/filtering at least a portion of the intermediate video frame by reducing 

.if &sible discontin uit y between the first element rad an adjoining element. 

/ jB. The program storage device of Claim^4f wherein each of the elements is 
a macroblock quadrant, each of the macroblock quadrants having a plurality of rows 
and columns of pixels, each of the pixels having an associated intensity value. 
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9>C The nrncrram stnraae device of Claim 7^s\ 



The program storage device of Claim J25\ additionally comprising 
instructions which, when executed, perform the steps comprising: 

(i) selecting at least one pixel within a selected macroblock 
quadrant; 

(ii) determining the average of the pixel intensity of one or more 
proximately positioned pixels with respect to the at least one pixel; and 

(iii) associating the determined average pixel intensity with the at 
£i\ least one pixel. 

The program storage device of Claim 1$ additionally comprising 
instructions that when executed perform steps (i), (ii), and (iii) with respect to each of 
the pixels within the selected macroblock quadrant except the bottom-most row of 
pixels -^id the right-most column of pixels. 

^) J/i. The program storage device of Claim 2^, wherein the proximately 
positioned pixels include two bordering pixels, the first bordering pixel being positioned 
above the at least one pixel, the second bordering pixel being positioned below the at 
least one pixel . jj, Q 

^ The program storage device of Claim wherein the proximately 

positioned pixels include two bordering pixels, the first bordering pixel being positioned 
to the right of the at least one pixel, the second bordering pixel being positioned to the 
left of the at least one pixel. 

30. The^rogram"^torage d ev ice o f Claim - 25 , additionally - ■ cpm prfeftig 
instructions that when executed perform the steps: 
determining a filter^trength; and 

/ely filtering pixels in the macroblock quadrants based upon the 

IteF-strength. < *yy 

The program storage device of Claim ffi wherein the filter strength is 
determined on a macroblock quadrant by macroblock quadrant basis, and wherein the 
filter strength is based at least in part on a motion vector that is associated with the 
macroblock quadrant. 

32. fr»-a-c o mp u ter -system, a mcth ed^f^^efatmg-fi aine s, Lhe-method 
.gpmprisingjtfi^^ 
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receiving a first frame in a memory in the computer system, the first 
frame representative of a digital image at a first time, the first frame including a 
plurality of macroblocks, each of the macroblocks having four quadrants with a 
plurality of rows and columns of pixels, and each of the pixels having an 
associated intensity value; 

receiving a second frame in the memory in the computer system, the 
second frame representative of the digital image at a second time, the second 
frame including a plurality of macroblocks, each of the macroblocks having four 
quadrants with a plurality of rows and columns of pixels, and each of the pixels 
having an associated intensity value; 

generating at least one intermediate frame based upon the macroblock 
quadrants in the first and/or second frames, the at least one intermediate frame 
representative of an intermediate position of one or more selected macroblock 
quadrants in the first frame and/or the second frame; 
determining a filter strength; 

selectively filtering pixels in the macroblock quadrants based upon the 
filter strength; 

determining the average of the pixel intensity of one or more 
proximately positioned pixels with respect to each of the selected pixels; and 

associating with each selected pixel the respective determined average 
pixel intensity. 

Up^^3< The method of Claim wherein the proximately positioned pixels 
include two bordering pixels, the first bordering pixel being positioned above the at 
least one pixel, the second bordering pixelheing positioned below the at least one pixel. 

The method of Claim ^3, wherein the proximately positioned pixels 
include two bordering pixels, the first bordering pixel being positioned to the right of 
the at least one pixel, the second bordering pixel being positioned to the left of the at 
least one pixel. 

*y The method of Claim 32*, wherein the filter strength is determined on a 

macroblock quadrant by macroblock quadrant basis, and wherein the filter strength is 
based at least in part by a motion vector that is associated with the macroblock 
quadrant. 
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Armethod of geaerating^am^rtheTnethod-comprisi 
receiving a first frame having a set of elements, thg^efements collectively 
defining a digital image; 

generating a second frame usingtbe^et of elements from the first frame, 
the second frame representatiyetJfthe first frame at a point in time either before 
or after the first framefme second frame representing at least one of the 
elements at a position different than the position at which it was represented by 
the first frajH^; and 

iltering the second frame to reduce visible discontinuities in at least one 
region including aa[joiniilg"eleffieirts. 

37] A^ysteaLfor generating video frames, the system comprising: 
a frame analysis moHHte^&o^eceiving frames; and 
a frame synthesis module for generaftngT-aUeast one frame between two 
received frames, the frame synthesis module filtering the generated frames. 
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